ABSTRACT. Let [3] in connection with the sign ambiguity in Jacobsthal sums of order 4). This is accomplished by breaking the formula of [8, p. 248], and by Goaset [2] when j is odd. Contained in this paper as a necessary preliminary (section 2, Theorem I), is a computationally efficient form of Gosset's formulation of Gauss' law of quartic reciprocity which makes it possib,le to extend considerably the results of Cunningham and Gosset.
The much more difficult problem of giving necessary and sufficient criteria in [6] , in the case that q is a quartic residue (<=>j 4 or 8 <--> when ((a-b)d/ac)J--+l(mod p)). The results of yon Lienen [6] (q < 41) extend considerably those of earlier authors (see references in [6] ) and clearly entail an enormous amount of work. [3] , section 2) law of reciprocity requires carrying through step-by-step the process outlined in the proofs of Theorems 1 and 3 of [3] . The first step is to find the values of % satisfying Theorem i, parts (a), (b), and (c).
We proceed now for q 3 (mod 8) as follows. Yi,j k. 
